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Abstract 




PURPOSE:To control the hydraulic setting property of this dust-free cement-based setting material composed of 
cement, slaked lime and water over a long period of months while keeping the dust-proofing effect by reducing the 

nount of cement less than of slaked lime. 
wONSTITUTION:Wlth <=50wt% cement, >=40wt.% slaked lime and 10 to 30wt.%- water are blended so that the 
mixture ratio of cement to slaked lime mav be the amount of cement/the amount of slaked lime <=1 0 Slaked lime 
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can control setting of cement and also perform the function of a soil conditioner. 
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FIRST EMBODIMENT 
This invention is a non-dust -producing cement hardener 
produced from a composition including cement, slaked lime and 
water, wherein the content of cement is made equal to or 
lower than 50%, the content of slaked lime is made equal to 
or higher than 40%, and the ratio of the content of cement to 
the content of slaked lime is set in a range satisfying a 
relationship (the amount of cement) /(the amount of slaked 
lime)<1.0, the cement hardener being characterized in that 
slaked lime retards hardening of cement. 

SECOND EMBODIMENT 
This invention is a non-dust -producing cement hardener 
produced from a composition including cement, slaked lime, 
gypsum and water, wherein the contents of the individual 
components are set in such a manner that the content of 
cement falls within a range of 5% to 50%, the content of 
slaked lime falls within a range of 40% to 90%, the content 
of gypsum is made equal to or lower than 25%, the content of 
water falls within a range of 10% to 30%, and the ratio of 
the content of cement to the content of slaked lime is set in 
a range satisfying a relationship (the amount of cement) /(the 
amount of slaked lime)<1.0, whereby slaked lime can perform a 
function of retarding hardening of cement, and gypsum can 
perform a function of enhancing strength. 

THIRD EMBODIMENT 
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This invention is a non-dust-producing cement hardener 
produced from a composition including cement, slaked lime, 
gypsum and water, wherein the contents of the individual 
components are set in such a manner that the content of 
cement falls within a range of 5% to 50%, the content of 
slaked lime falls within a range of 40% to 90%, the content 
of gypsum is made equal to or lower than 25%, the content of 
water falls within a range of 10% to 30% with 0.05% to 0.1% 
of set-retarding admixture contained in water, and the ratio 
of the content of cement to the content of slaked lime is set 
in a range satisfying a relationship (the amount of 
cement) /(the amount of slaked lime)<1.0, whereby slaked lime 
can perform a function of retarding hardening of cement, and 
gypsum can perform a function of enhancing strength. 

FOURTH EMBODIMENT 

This invention is a non-dust-producing cement hardener 
produced from a composition including cement, slaked lime, 
gypsum dihydrate and water, wherein the contents of the 
individual components are set in such a manner that the 
content of cement falls within a range of 5% to 50%, the 
content of slaked lime falls within a range of 40% to 90%, 
the content of gypsum dihydrate is made equal to or lower 
than 25%, the content of water falls within a range of 10% to 
3 0%, and the ratio of the content of cement to the content of 
slaked lime is set in a range satisfying a relationship (the 
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amount of cement )/( the amount of slaked lime)<1.0, whereby 
slaked lime can perform a function of retarding hardening of 
cement, and gypsum dihydrate can perform a function of 
enhancing strength. 

FIFTH EMBODIMENT 

This invention is a non-dust -producing cement hardener 
produced from a composition including cement, slaked lime, 
gypsum dihydrate and water, wherein the contents of the 
individual components are set in such a manner that the 
content of cement falls within a range of 5% to 50%, the 
content of slaked lime falls within a range of 40% to 90%, 
the content of gypsum dihydrate is made equal to or lower 
than 25%, the content of water falls within a range of 10% to 
30% with 0.05% to 0.1% of set-retarding admixture contained 
in water, and the ratio of the content of cement to the 
content of slaked lime is set in a range satisfying a 
relationship (the amount of cement) /(the amount of slaked 
lime)<1.0, whereby slaked lime can perform a function of 
retarding hardening of cement, and gypsum dihydrate can 
perform a function of enhancing strength. 

SIXTH EMBODIMENT 

This invention is a non-dust -producing cement hardener 
produced from a composition including cement, slaked lime and 
water, wherein the content of cement is made equal to or 
lower than 50%, the content of slaked lime is made equal to 
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or higher than 40%, the content of water falls within a range 
of 10% to 3 0%, and the ratio of the content of cement to the 
content of slaked lime is set in a range satisfying a 
relationship (the amount of cement) /(the amount of slaked 
lime)<l,0, the cement hardener being characterized in that 
slaked lime has a capability to retard hardening of cement 
and the amount of splash is reduced by using water within the 
range of 10% to 3 0% content, 

SEVENTH EMBODIMENT 
This invention is a non-dust-producing cement hardener 
produced from a composition including cement, slaked lime and 
water, wherein the content of cement is made eiqual to or 
lower than 50%, the content of slaked lime is made equal to 
or higher than 40%, and the ratio of the content of cement to 
the content of slaked lime is set in a range satisfying a 
relationship (the amount of cement) /(the amount of slaked 
lime)<1.0, and wherein slaked lime retards hardening of 
cement for an extended period of time over months, thereby 
enabling stabilization of cement. Repetitive tests were 
conducted while varying the contents of the cement and slaked 
lime components until stabilization was achieved with the 
aforementioned ratio of the content of cement to the content 
of slaked lime of the non-dust-producing cement hardener of 
the above composition. A method of soundness /storage life 
tests by which the aforementioned ranges of the contents of 
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the individual components were obtained are given below, in 
which 1.2 kg of hardener cement and 2.8 kg of slaked lime 
were taken and mixed for 3 minutes by a soil mixer and, after 
adding 72 0 g of tap water, further mixed for 5 minutes. 
Resultant products were subjected to X-ray analysis. Results 
of the soundness/storage life tests are as follows. The 
tests were conducted by using four different composition 
ratios of cement and slaked lime while using a fixed amount 
of water. 



Soundness /Storage Life Test X-ray Analysis Chart 



No. 


Cement + Slaked lime + Water 


Immediately 
after mixing 


1 month 
later 


Soundness 


1 


30 parts + 70 parts + 18 parts (by wt.) 


1 to 1 


1 to 2 


Good 


2 


50 parts + 50 parts + 1 8 parts (by wt.) 


2 to 1 


2 to 2 


Good 


3 


60 parts + 40 parts + 18 parts (by wt.) 


3 to 1 


3 to 2 


Poor 


4 


100 parts + 0 parts + 18 parts (by wt.) 


4 to 1 


4 to 2 


Poor 



Soundness is lost 3 days after mixing in case of 3 to 2 . 
Soundness is lost immediately from the completion of mixing 
in case of 4 to 2 . 



EIGHTH EMBODIMENT 
This invention is a non-dust-producing cement hardener 
produced from a composition including cement, slaked lime, 
gypsum and water, wherein the contents of the individual 
components are set in such a manner that the content of 
cement is 3 0%, the content of slaked lime is 40%, the content 
of gypsum is 12%, and the content of water is 18%, whereby 
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slaked lime can perform a function of retarding hardening of 
cement, and gypsum can perform a function of enhancing 
strength. The composition of the non-dust-producing cement 
hardener of the present invention of which composition ratios 
of cement, slaked lime, gypsum and water are of the 
aforementioned percentage rates is compared with a 
composition of a conventional product described in Japanese 
Unexamined Patent Publication No. H5-222366. A comparison of 
their splash rates indicates . that the splash rate of the 
composition of the non-dust -producing cement hardener of the 
present invention is small compared to the splash rate of the 
composition of the conventional product described in Japanese 
Unexamined Patent Publication No. H5-2223 66, so that the 
splash rate of the composition of the non-dust-producing 
cement hardener of the present invention is superior to the 
splash rate of the composition of the conventional product 
described in Japanese Unexamined Patent Publication No. H5- 
222366. This is indicated in a Table of the splash rates 
below. This Table also shows a relationship between the 
amount of water and the splash rate observed when the amount 
of water was varied. The Table proves that even if the 
amount of water is varied, the splash rate of the composition 
of the non -dust -producing cement hardener of the present 
invention is smaller than the splash rate of the composition 
of the conventional product, so that the composition of the 
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non-dust-producing cement hardener of the present invention 
is less likely to splash compared to the composition of the 
conventional product described in Japanese Unexamined Patent 
Publication No. H5 -222366, The Table showing the 
relationship between the amount of water in the compositions 
and their splash rates is given below. Expressing the total 
amount of dust -producing hardener for a splash test supplied 
from a left-hand inlet port of a measuring apparatus for 
measuring the amount of splash used in the splash test shown 
in FIG. 2 as S, the downward falling quantity as D, and the 
amount of upward splash as S - D, the splash rate (%) is 
given by the following equation: 

Splash rate (%) = [ (S - D) /S] x 100 
where wind velocity applied to the splash test is 3 m/s. 



Table of Comparison between splash rate (%) of the product of 
the Invention and Splash Rate (%) of the Conventional Product 



Water content (%) 


Splash rate (%) of the product of 
the Present Invention 


Splash Rate (%) of the 
Conventional Product 


8 


10 


15 


10 


5.0 


6.5 


15 


3.0 


4.3 


20 


2.8 


3.0 


25 


2.5 


2.5 


30 


1.5 


1.7 


35 


Unmeasurable 





NINTH EMBODIMENT 



This invention is a non-dust -producing cement hardener 



produced from a composition including cement, slaked lime, 
gypsum and water, wherein the contents of the individual 
components are set in such a manner that the content of 
cement is 30%, the content of slaked lime is 40%, the content 
of gypsum is 12%, and the content of water is 18%, whereby 
slaked lime can perform a function of retarding hardening of 
cement, and gypsum can perform a function of enhancing 
strength. It is possible to clearly illustrate improving 
effects of the non-dust-producing cement hardener of the 
present invention by comparing the composition of the non- 
dust -producing cement hardener of the present invention of 
which composition ratios of cement, slaked lime, gypsum and 
water are of the aforementioned percentage rates with the 
composition of the conventional product described in Japanese 
Unexamined Patent Publication No. H5-222366. Accordingly, a 
test on the improving effects of the non-dust -producing 
cement hardener of the present invention was performed by 
using the composition of the non-dust-producing cement 
hardener of the invention including the cement content set to 
3 0%, the slaked lime content set to 40%, the gypsum content 
set to 12% and the water content set to 18%. After mixing, 
the composition was shaped by using a litter mold. Then, 
after one week's time, uniaxial compressive strength was 
measured. The improving effects of the non-dust-producing 
cement hardener of the present invention are shown in FIGS. 
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2, 3 and 4 using loamy clay, sandy soil and organic soil as 
subject soils. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the efficiency in encasing 
radioactive substances, improve the heat-transmitting performance 
and attain the effective shielding against ?rays and neutrons by 
placing two shielding layers against them respectively outside an 
inner body and penetrating both layers by a good conductor. 
SOLUTION: A ? ray shielding layer 3 and a neutron shielding layer 
4 are placed between an inner body 1 and an outer body 5, and a 
good heat conductor 2 is provided by penetrating both layers. 
Therefore, the shielding layer 3 outside the inner body 1 shields 
against ? rays radiated from radioactive materials encased in a 
container. Consequently, the thickness of the inner body 1 may be 
reduced to the minimum which enables it to function as a pressure 
vessel, and the encasing efficiency is increased. Moreover, since 
the decay heat of the radioactive materials is efficiently 
transmitted from the inner body 1 to the outer body 5 by the good 
conductor 2, unnecessary is such a special treatment as 
processing the shielding layer 3 with a homogenate to improve the 
heat-transmitting performance. This raises the efficiency in 
encasing radioactive materials, improves the heat-transmitting 
performance and attains the effective shielding against ? rays and neutrons. 
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